Practically all the MK spectral types known today are the result of visual inspection of photographic spectra. This includes the monumental work by Nancy Houk. Two questions related to the MK system remained unanswered all along, namely 1) How accurate are the luminosities and intrinsic colors derived from these types? And 2) Can the classification be done on the basis of measured spectroscopic criteria such as equivalent widths? A third question must also be raised, namely 3) Should we not rather classifyin a system with more than two dimensions? With the Parallax Catalogue of van Altena et al. (1995) which is just coming out, and the HIPPARCOS Catalogue which will be available soon such problems can be analyzed anew. Also now techniques are available to produce measured spectroscopic criteria in large quantities. The first steps in this direction will be discussed here.
Practically all the spectral types known today are the result of visual inspection of photographic plates. In fact, the bulk of the types comes from objective-prism surveys, be it either the Henry Draper Catalogue or its reclassification in the MK-system by N. Houk. The rules for classifying in the MK-system were clearly established by its authors, specifying the dispersion, the types of plates to be used, and the spectral features to be looked at. Great care was taken to insure in particular that the luminosity classification was in accordance with the absolute magnitudes known at that time.
This was four decades ago. Fundamental for the calibration were trigonometric stellar parallaxes. For many types of stars no reliable trigonometric parallaxes were available. Secondary parallaxes, i.e. parallaxes derived by photometric or other means had to be used to fill the gaps. For the application of the MK-types, for example for galactic structure studies, it is of fundamental importance to find the answer to the question: How accurate are the absolute magnitudes determined from the MK-types derived from a visual inspection of photographic spectra? Furthermore, the answer is needed across a good part of the HR-diagram. The conversion of the spectral type into a measurable physical property such as an intrinsic color seemed to be less problematic since its calibration is independent of astrometric data and hampered only by interstellar absorption.
More than one attempt has been made to replace the visual inspection procedure by a quantitative measurement of the same spectral features. To our knowledge they did not meet with success. However, there are successful approaches based on a different selection of spectral features, notably that by J. Rose (1984 Rose ( , 1991 which has already found extensive application. When planning a procedure for spectral classification based on quantitative and accurate measurements of spectral features such as the equivalent widths of absorption lines one has to consider the following:
1. Spectral lines of a large range of equivalent widths as well as of different profiles can be used. This is difficult or even impossible when a visual appreciation of the features is involved. Likewise, if features are to be intercompared, they do not have to be in the same region of the spectrum. Thus many hitherto neglected spectral features can now be tested for their usefulness for classification purposes, in particular the strongest lines in the spectra.
2. To serve a practical purpose the system must be applicable to faint stars, which means that it should not depend on relatively high spectral resolution. This again makes it desirable to use the strongest absorption features.
Naturally any new system has to be calibrated with the help of stars for which the principal physical parameters, namely the absolute magnitude and an intrinsic color are known. This implies the knowledge of the parallax derived from strictly astrometric data. The new Parallax Catalogue by van Altena, Lee and Hoffleit (1995) which is just coming out, and soon the HIPPARCOS Parallax Catalogue will make such a calibration possible. In fact the HRdiagram of its content, shown in Fig. 1 , is already available. It shows particularly in the region of the G-and K-stars, a rather complete coverage of luminosities over a range of nearly ten magnitudes.
Leaving aside parameters characterizing the shape of lines there are three different quantities which can describe its strength or intensity, i.e. (1) the equivalent width, (2) the central depth relative to either the nearby continuum or the nearest intensity peaks, and (3) the so-called rest-intensity which is the intensity at the bottom of the line. Method (1) is least sensitive to variation of the spectral resolution while method (3) is least sensitive to the definition of the continuum. We shall rely mostly on the equivalent widths since we do not need their true values which would be needed for the determination of abundances etc. What we need for classification purposes is a number which expresses how well the features stand out above the surrounding parts of the spectrum, and that we can do by interpolating a 'pseudo-continuum' between the nearest intensity peaks on both sides of the absorption feature Needless to say that we can also make use of blends, asymmetric features, etc.
So far we have made use of two sources of observational material, namely (1) slit spectra obtained with the spectrograph of the 2.2 meter telescope of the University of Hawaii, employing a Carnegie image tube and IllaJ plates, and objective-prism plates obtained with the Curtis Schmidt at CTIO using a 10-degree prism and a narrow interference filter with a window of about 180 A near Η<5.
The list of slit spectra contains only fairly bright stars, among them a number with known trigonometric parallaxes. The complete list contains several hundred stars. The spectra cover the range from 4000 A to 6500 A. The objective-prism data come from three different fields near the South Galactic Pole. They contain each nearly 1000 stars, reaching a limiting magnitude 12.5. Practically no stars with a known trigonometric parallax are included. As already mentioned, the spectral range is about 180 A wide. A total of 12 different lines can be measured in these spectra which have a dispersion of about 82 A/mm. Ηδ is one of these lines; the luminosity-sensitive Sr Π line at 4077 A is also included. While the above mentioned catalogues are not available yet some preliminary tests can already be performed. One may, just for testing purposes, substitute the luminosity class given in the Michigan Catalogues of spectral types by N. Houk for the absolute magnitude. Thus in Fig. 2 the luminosity class is plotted versus the spectral type, hence an ordinary HR diagram, with the size of the symbols representing the equivalent width of Ηδ. In this diagram the Roman numerals of the luminosity class were replaced by their Arabic counterparts, and luminosity classifications such as HE/TV are shown as 3.5. The diagram clearly shows some inconsistencies, but it remains to be seen whether they persist when actual absolute magnitudes are used instead of luminosity classes. Similar tests are being made comparing line intensities or ratios of line intensities with intrinsic colors. Again the absolute magnitude plays the role of an additional physical parameter which has to be taken into account.
